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ATP-dependent protein degradation is carried out by large cylindrical assemblies. They consist of a symmetrically built proteolytic
core particle capable of binding two ATPase-active chaperone rings. Here, Maglica et al. demonstrate that architectural two-fold
symmetry across the proteolytic cylinder of ClpP represents the most efficient operational state enabling the protease to process
substrates at twice the rate of an asymmetric ClpP variant that binds the chaperone only from one side. Furthermore, allosteric inter-
actions between the two proteolytic ClpP rings cause a concerted conformational change leading to synchronized activation of both
bound chaperones.
PLP Enzyme Needs a Substrate to Trigger the Catalysis
PAGE 517
One of the versatile PLP enzymes, L-aspartate b-decarboxylase (ASD), produces
CO2 and alanine under acidic condition. Each ASD monomer comprises a large
PLP-binding domain and a small C-terminal domain and six ASD dimers further
associate into a dodecamer. Structural analysis reported by Chen et al. reveals
truncated tetrahedral symmetry of the dodecamer and site-specific mutations
point to important interfaces, essential for both assembly and activity. The struc-
ture, in conjunction with kinetic measurements andmutational studies of the active
site, also suggests that substrate binding triggers subunit conformational changes
for catalysis, probably in a concerted manner. (Figure credit: Chen et al.)
Adventure Across an Abasic Lesion
PAGE 530
Abasic (AP) sites are among one of the most abundant DNA lesions and represent
a strong block to replication. In general, high fidelity DNA polymerases tend to
incorporate an A across AP. However, a Y family polymerase, DNA polymerase-i
(Poli), does not follow this rule. In order to providemechanistic insight into this behavior, Nair et al. report structures of Poli in complex
with DNAs with an abasic lesion and dGTP, dTTP, or dATP as the incoming nucleotide and show that a distinct network of hydrogen
bonds which each incoming nucleotide makes opposite the lesion and specific stacking interactions may explain Poli’s slight pref-
erence for insertion of dGTP over other nucleotides opposite this common lesion.
CCC Gets an A
PAGE 538
The cation-chloride cotransporters (CCCs) constitute a ubiquitous family of ion transport proteins that play an important role in
diverse physiological processes. All family members show a conserved organization and contain next to the transmembrane trans-
port domain a cytoplasmic regulatory domain. The structure of this regulatory component from a bacterial CCC transporter, here
described by Warmuth et al., provides insight into the organization of a protein family that, despite its large importance, still lacks
structural representation. The structure shows a dimeric molecule that resembles proteins that have previously been found to
play an important role in the response to environmental stress.
Enduring Radiation Blasts
PAGE 547
Nucleotide excision repair (NER) is the primary pathway for repair of the structurally diverse lesions
causedbyultraviolet light and involves the recognitionand removal ofdamagedDNAbyadual-inci-
sion event. In prokaryotes, several classes of UvrA proteins are present, characterized by domain
deletions and gene duplication events. UvrAs are key actors in DNA damage repair and play an
essential role in NER. Here, Timmins et al. report the structural and biochemical characterization
of the first class II UvrA2 fromDeinococcus radiodurans, which togetherwith the available informa-
tion sheds new light on the molecular mechanisms underlying the role of the UvrA family in NER.
Flexible Nature: A Mediator Must-Have
PAGE 559
Mediator is a large, multiprotein complex that plays an essential role in regulation of transcription
initiation and gene expression throughout eukaryotes. Cryoelectronmicroscopy analysis of yeast
Mediator by Cai et al. reveals how the flexibility of the complex facilitates structural rearrange-
ments required for interaction of Mediator with RNA polymerase II. Despite very low sequence
homology, the structure and conformational behavior of yeast and human Mediators appear very similar, suggesting that the
topology and flexibility of Mediator are critical for a regulation mechanism conserved from yeast to human cells.Structure 17, April 15, 2009 ª2009 Elsevier Ltd All rights reserved ix
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Bacterial OdhI protein is a single FHA domain protein and a substrate of the Serine/Threonine protein kinases. Barthe et al. solve
structures of the unphosphorylated and phosphorylated forms of OdhI and discover a major, phosphorylation-dependent conforma-
tional change of a disordered domain, which suggests an auto-inhibitionmechanism for an FHA domain protein That the FHA domain
of OdhI is also present in many eukaryotic proteins involved in major cell processes, and that the regulation of eukaryotic proteins
often involves phosphorylation of disordered protein domain, suggests that this autoinhibition mechanism found in actinomycetes
might be a more general mechanism.
Histone/DNA Yoga Poses
PAGE 579
Nucleosome placement and mobility on DNA are sequence dependent and play an important
gene-regulatory role. Their sequence preferences are believed to be mediated by DNA elas-
ticity, but a detailed understanding of the mechanism is lacking. In this article, Becker and
Everaers combine existing high-resolution nucleosome structures with knowledge of DNA
elastic properties. The main result is a detailed, quantitative portrait of the equilibrium forces
and torques between histones and bound DNA base pairs. This intuitive mechanical perspec-
tive on DNA-histone interaction leads to predictions of twist defect placement and can serve as
a guide for nucleosome functional models. (Figure credit: Becker and Everaers.)
Type IVb Secretion System Secrets
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Bacteria have evolved complex virulence strategies that involve specific secretion systems, such as the Type IVb secretion system
(T4bSS) found in Legionella pneumophila, a Gram-negative human pathogen. A critical interaction in T4bSS Dot/Icm translocase is
the association of IcmQwith tcmR. Here, Raychaudhury et al. show that the N-terminal domain of IcmQ (Qn) is critical for self-dimer-
ization and that the C-terminal domain promotes membrane association. The IcmQ/IcmR binding interferes with self-dimerization
and blocks membrane permeabilization, albeit not completely. Crystal structures of Qn in complex with an interacting region of
IcmR reveal the amphipathic nature of Qn helices and suggest two models for membrane permeabilization by IcmQ.
ARL2-GTP-BART: It’s All in the Helix
PAGE 602
ARL2 is a member of the ARF family, and BART is an effector of ARL2. BART is essential for nuclear retention of STAT3 and may also
be involved in mitochondria transport and apoptosis. Zhang et al. describe the crystal structure of human ARL2-GTP-BART complex
and reveal a new mode of binding of an effector to a small GTPase where the N-terminal amphipathic helix and the conventional
switch regions are involved in the interaction. This unique binding mode provides not only molecular basis for the high specificity
of ARL2 for BART, but also hints for further functional studies of the ARL2-BART complex.
Deadly Cobra Venom Factor
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Complement convertase C3bBb is unstable and not suitable for functional studies by
biophysical methods. Cobra venom factor (CVF) is a functional analog of human comple-
ment component C3b and in human and mammalian serum, CVF binds factor B, which is
then cleaved by factor D, giving rise to a CVFBb complex that targets the same scissile
bond in C3 as the authentic complement convertase C3bBb. CVFBb is a stable complex
and is used extensively in complement research. Krishnan et al. determined a structure of
CVF, the cofactor of this convertase, providing an explanation of the stability of CVFBb in
comparison to C3bBb.
Miniproteins as Antibody Mimetics
PAGE 620
Combinatorial protein libraries are composed of scaffold variants with random sequence
variation, which inevitably produces a portion of the library sequences incompatible with
the parent structure. Here, Chang et al. used molecular evolution to elucidate structure-determining residues in the smallest cystine-
stabilized scaffold. The structural determinant information was then applied to designing cystine-stabilized miniproteins binding to
human vascular endothelial growth factor (VEGF-A). This work demonstrates a general methodology on engineering artificial cystine-
stabilized proteins as antibody mimetics with simultaneously enhanced folding and binding properties.x Structure 17, April 15, 2009 ª2009 Elsevier Ltd All rights reserved
